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ABSTRACT 
We show that W. Veys' conjecture which was proved by A.J. de Jong and J.H.M. Steenbrink easily 
follows from S. Iitaka's virtual singularity theorem and the log Miyaoka-Yau inequality. 
1. INTRODUCTION 
In [JS], A.J. de Jong and J.H.M. Steenbrink proved the following result which 
was conjectured by W. Veys (cf. [Ve]). 
Theorem 1. Let B C p2 be a reduced algebraic curve over the complex number 
f ield C. Assume that the topological Euler characteristic e(P 2 - B) < O. Then 
every irreducible component o rB  is a rational curve. 
In this article, we show that the above theorem is an easy consequence of the 
virtual singularity theorem due to S. Iitaka (cf. [I1]) and the log Miyaoka-Yau 
inequality due to R. Kobayashi (cf. [Ko]). 
2. PROOF 
The following result is a part of the virtual singularity theorem. 
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Lemma 2. Let D be a reduced ivisor on a projective nonsingular rational surface 
V. Assume that there exists a non-rational component olD. Then 
~( V - D) = ~(D + I~v, V), 
where ~(V  - D) and ~(D + Kv, V) respectively denote the logarithmic Kodaira 
dimension of V - D and the (D + Kv)-dimension (~f V (cf [I2]). 
Proof. See [ I1,Theorem 4]. []  
We have the following result which is a consequence of the log Miyaoka-Yau 
inequality. 
Lemma 3. Let X be a smooth affine surface with e(X) <_ O. Then g(X) < 1. 
Proof. See [MT, Theorem 1.4]. []  
We note the following lemma. 
Lemma 4. Let B C p2 be a reduced curve. Assume that ~(p2 _ B) _< 1 and that 
there exist non-rational components of B. Then B is an irreducibh" nonsingular 
cubic curve. In particular, g(p2 _ B) = O and e(P 2 B) = 3. 
Proof. Since B contains a non-rational curve, deg B > 3. By Lemma 2, we have 
g(p2 _ B) = t~(B+Kp: ,P  2) = t~( (degB-  3)g, P2), where g is a line on p2. I f  
degB _> 4 then t~( (degB-  3)g, P2) = 2. So degB = 3 and hence B is an irre- 
ducible nonsingular cubic curve. [] 
We prove Theorem 1. Since e(P 2 - B) <_ 0, g(p2 _ B) <_ 1 by Lemma 3. I f  B 
contains a non-rat ional curve then e(P 2 - B) = 3 by Lemma 4, which contra- 
dicts the hypothesis. Hence each irreducible component  o rB  is a rational curve. 
Remark 5. By Lemma 4, we know that if e(P 2 - B) ~ 3 and g(p2 _ B) _< 1 
then each irreducible component  of B is rational. However, there is a reduced 
plane curve B C p2 such that e(P 2 - B) = 1 and B contains a non-rational 
curve (see [JS]). 
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